Cloning, overexpression, and purification of cytosine deaminase from Saccharomyces cerevisiae.
Cytosine deaminase is an enzyme which has been investigated for cancer chemotherapy as a result of its ability to convert the relatively nontoxic prodrug 5-fluorocytosine into the anticancer drug 5-fluorouracil. To facilitate investigations of the utility of cytosine deaminase for cancer chemotherapy, we have cloned and expressed the enzyme from Saccharomyces cerevisiae. The DNA sequence translates into a protein of 158 amino acids in length, with a predicted molecular weight of 17,563 kilodaltons. Alignment of the cytosine deaminase protein sequence from yeast with a variety of proteins defines a novel sequence motif of cytosine or cytidine binding enzymes. Recombinant expression cassettes encoding cytosine deaminase were transfected into monkey kidney COS cells, which lack endogenous cytosine deaminase, to test for production of a functional protein. Cell extracts from these transfectants contained detectable levels of enzyme activity capable of converting 5-fluorocytosine to 5-fluorouracil. Cytosine deaminase was expressed in yeast from a cDNA cassette under the control of an inducible promoter, increasing expression 250- to 300-fold relative to wild-type strains. A purification protocol has been developed which permits recovery of 60% of cytosine deaminase in active form from induced cell lysates after two purification steps. This protocol will be useful for isolating large quantities of pure enzyme which are required for the preclinical evaluation of monoclonal antibody-cytosine deaminase conjugates in combination with 5-fluorocytosine.